PATENT ABSTRACTS OF JAPAN 

(11)Publication number: 10-066913 
(43)Date of publication of application : 10.03.1998 



(51)Int.CI. 



B05C 5/00 
B05D 5/06 



(21 Application number : 08-224752 
(22)Date of filing : 27.08.1 996 



(71 Applicant : TORAY IND INC 

(72)Inventor : OGAWA KOJI 

SHIMAMUNE MINORU 
KUMO ICHIRO 



(54) METHOD FOR COATING PLANAR MATERIAL HAVING RUGGED SURFACE AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the control of coating amts., 
maintenance and management and to improve workability by providing the mid- 
ways of connecting paths of a coating material tank and injection nozzles with 
liquid transfer means for each of the injection nozzles and executing the 
injection of the coating materials while controlling the coating material supplying 
rates of the liquid transfer means. 

SOLUTION: The injection nozzles 2 are respectively connected via connecting 
pipes 7 to individual gear pumps 6 (liquid feed means) in a metering section 5. 
The metering section 5 is constituted by integrally connecting the plural gear 
pumps 6 via the connecting pipes 8 to a coating material tank 9. The coating 
material supply rates of the respective gear pumps 6 are controlled by the 
signals of a control section 10. As a result, the gear pumps 6 take out the 
respective required amts. of the coating materials respectively independently 
from the coating material tank 9 and supply to the respective injection nozzles 
2. As a result, the long-term stable operation is made possible and the intervals 




of the maintenance and management is prolonged. In addition, the accuracy is improved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The method of application of tabular material with the concave convex injected from said injection 
nozzle to said painted surface-ed while making two or more injection nozzles connected with the coating tank 
meet the painted surface-ed of the tabular material for [ painted ], attaching a liquid-sending means for every 
injection nozzle in the middle of the connection way of said injection nozzle to said coating tank and controlling 
the coating amount of supply of each liquid-sending means. 

[Claim 2] Paint equipment of tabular material which two or more injection nozzles connected with the coating 
tank are made to meet the painted surface-ed of the tabular material for [ painted ], attaches a liquid-sending 
means for every injection nozzle in the middle of the connection way of said injection nozzle to said coating tank, 
and has the concave convex which connected the control section which controls each coating amount of supply 
in each liquid-sending means. 

[Claim 3] Two or more injection nozzles connected with the coating tank are made to meet the painted surface- 
ed of the tabular material for [ painted ]. A liquid-sending means is attached for every injection nozzle in the 
middle of the connection way of said injection nozzle to said coating tank. Paint equipment with the concave 
convex which connected the control section which attaches a connection way cross-section control means in the 
part near this injection nozzle in the middle of the connection way of this liquid-sending means and said injection 
nozzle, interlocks and controls each coating amount of supply and the connection way cross section of each 
liquid-sending means and a connection way cross-section control means of tabular material. 
[Claim 4] Paint equipment with the concave convex according to claim 2 or 3 made the configuration said whose 
operation part prepare the operation part which calculates the coating amount of supply of each of said liquid- 
sending means in said control section, and calculates said coating amount of supply based on the detecting signal 
of said sensor while forming the sensor which detects the concavo-convex height of said painted surface-ed in 
said two or more injection nozzles of every and near of those of tabular material. 

[Claim 5] Paint equipment of tabular material with which said liquid-sending means has the concave convex of a 
publication in any 1 term of claims 2-4 which are pumps. 

[Claim 6] Paint equipment of tabular material with which said connection way cross-section control means has 

the concave convex of a publication in any 1 term of claims 3-5 which are motor-operated valves. 

[Claim 7] Paint equipment of tabular material which has the concave convex of a publication in any 1 term of 

claims 2-6 which made movable said two or more injection nozzles in the respectively fixed range. 

[Claim 8] Paint equipment of tabular material which has the concave convex of a publication in any 1 term of 

claims 2-7 which prepared the storage section which makes said control section memorize beforehand the 

fluctuation pattern of said coating amount of supply. 

[Claim 9] Paint equipment of tabular material which has the concave convex of a publication in any 1 term of 
claims 2-8 which connected to said control section the read machine which reads beforehand the fluctuation 
pattern of said coating amount of supply. 

[Claim 10] Paint equipment with the concave convex according to claim 8 or 9 which connected the random 
number generator to said control section of tabular material. 

[Claim 1 1] The manufacture approach of building materials of painting a plate by the method of application 
according to claim 1. 

[Claim 12] The manufacturing installation of the building materials which equipped any 1 term of claims 2-10 with 
the paint equipment of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment which paint the tabular material 

which has a concave convex with a spray coating method. 

[0002] 

[Description of the Prior Art] Paint various for the purpose which improves commodity value, such as design 
nature and weatherability, is performed to the building materials used for outer wall material, wall material, etc. of 
a building. In the case of the building materials which have the irregularity of about 2-1 0mm on a front face, when 
the paint to such building materials is building materials with a flat front face, it is comparatively easy, but when 
the need has changed the amount of paint according to irregularity, for example, it paints two or more colors, the 
1st color is completely painted with the curtain coating method or a spray coating method, and since the method 
of painting other colors in a convex with a roller coating method is used, there is trouble after that. 
[0003] However, among the above-mentioned paint means, since especially a spray coating method can adjust the 
amount of paint to arbitration by control of injection, it is very effective as a paint means against the building 
materials which there are the features that advanced paint of shading-off paint of a shade, paint of a detailed 
pattern pattern, etc. can be performed, therefore have a concave convex as mentioned above. However, in the 
conventional spray coating method, the amount of paint by injection was controlled by the closing motion bulb, 
since it was necessary to perform frequent switching operation, degradation of a closing motion bulb was intense, 
and in order to have to perform maintenance control frequently, workability fell, and there was a fault of becoming 
cost quantity very much. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the method of application and 
equipment with a concave convex of tabular material which made easy control and maintenance control of the 
amount of paint, using a spray coating method, and improved workability. 
[0005] 

[Means for Solving the Problem] The method of application of tabular material with the concave convex by this 
invention is characterized by injecting from said injection nozzle to said painted surface-ed, making two or more 
injection nozzles connected with the coating tank meet the painted surface-ed of the tabular material for 
[ painted ], attaching a liquid-sending means for every injection nozzle in the middle of the connection way of said 
injection nozzle to said coating tank, and controlling the coating amount of supply of each liquid-sending means. 
[0006] Moreover, the paint equipment with the concave convex by this invention of tabular material makes two or 
more injection nozzles connected with the coating tank meet the painted surface-ed of the tabular material for 
[ painted ], attaches a liquid-sending means for every injection nozzle in the middle of the connection way of said 
injection nozzle to said coating tank, and is characterized by connecting to each liquid-sending means the control 
section which controls each coating amount of supply. 

[0007] Moreover, the paint equipment of tabular material which has other concave convexes in the pan by this 
invention Two or more injection nozzles connected with the coating tank are made to meet the painted surface- 
ed of the tabular material for [ painted ]. A liquid-sending means is attached for every injection nozzle in the 
middle of the connection way of said injection nozzle to said coating tank. A connection way cross-section 
control means is attached in the part near this injection nozzle in the middle of the connection way of this liquid- 
sending means and said injection nozzle, and it is characterized by connecting the control section which 
interlocks and controls each coating amount of supply and the connection way cross section of each liquid- 
sending means and a connection way cross-section control means. 

[0008] Since a liquid-sending means is used for this invention as a control means of the injection quantity from an 
injection nozzle and it controlled the coating amount of supply in painting with a spray coating method as 
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mentioned above, there is no part which deteriorates mechanically like the conventional closing motion bulb, it 
becomes possible to make the interval of maintenance control extend, and it can secure the operation stabilized 
for a long period of time. 
[0009] 

[Embodiment of the Invention] In this invention, as a liquid-sending means to use it in order to control the 
injection quantity of an injection nozzle, a pump is specifically desirable and what has the measuring nature which 
was especially excellent in precisions, such as a gear pump and a roller pump, is desirable. Since the liquid- 
sending means represented by the pump does not have the part which deteriorates mechanically, it can perform 
operation stabilized for a long period of time, and can extend the interval of maintenance control. And since it has 
a precise measuring function, the amount of supply with a high precision is controllable. 
[0010] When the connection way between a liquid-sending means and an injection nozzle is long, even if it 
changes the injection quantity in a liquid-sending means, by the time the injection quantity from an injection 
nozzle changes, a time lag will arise. If a time lag is in change of the injection quantity, high paint of design nature 
will become difficult. Then, it is good also as an approach of preparing connection way cross-section control 
means, such as a motor-operated valve, in the connection way near the injection nozzle, interlocking this with a 
liquid-sending means, and performing high injection-quantity control of responsibility. 

[0011] Although especially an injection nozzle is not limited, a nozzle is double pipe structure, for example, and it 
can use the nozzle of the structure which lets Ayr for atomization pass at tubing by the side of a coating and a 
periphery etc. for inside tubing. Since the particle diameter of the drop atomized by changing the supply pressure 
of Ayr for atomization is changeable with such structure, high paint of design nature is attained more. 
[0012] In this invention, it is good to make it a configuration which prepares the operation part which calculates 
the coating amount of supply by the liquid-sending means based on the signal of the concavo-convex height 
which formed still more preferably the sensor which detects the concavo-convex height of the painted surface- 
ed of the tabular material for [ painted ] in an injection nozzle or its near, and the sensor detected to the control 
section. By such configuration, if a sensor detects the concavo-convex height of a painted surface-ed, based on 
the detecting signal, operation part will calculate the coating amount of supply to the injection nozzle to which the 
sensor was attached, and the liquid-sending means corresponding to the injection nozzle will be ordered. A liquid- 
sending means supplies the coating of the calculated amount of supply to an injection nozzle, and injects and 
paints it from the injection nozzle to a painted surface-ed. 

[0013] Therefore, even if according to the paint equipment of the above-mentioned configuration it produces 
telescopic motion in the dimension of painted tabular material, or painted tabular material is conveying and a 
location gap arises, a paint gap etc. will not be caused to a painted surface-ed. Although not limited especially as 
a sensor, what detects the irregularity of a painted surface-ed by the amount of reflection or reflex time of light 
or a supersonic wave etc. can be used, for example. 

[0014] A control section is equipped with the storage section and you may make it pull out the pattern which the 
storage section was made to memorize beforehand as a paint pattern given to a painted surface-ed. Moreover, it 
is good to connect to a control section the read in machine which makes the paint pattern designed beforehand 
read into the storage section. Moreover, it is good to randomize the amount of the coating painted to per unit 
area, in order to carry out more natural paint, and in order to carry out the randomization, it is good to connect a 
random number generator to a control section. 

[0015] Although the injection nozzle used for this invention may be made into the structure which fixed the fitting 
location, it may move to the upper and lower sides, right and left, and order, or it may be made the configuration 
which each interlocks independently or mutually and carries out neck swing migration in the direction of 
arbitration. Since an array pitch is restricted when the location of two or more injection nozzles is made fixed, 
when performing the paint which attaches the shade by much more detailed pattern pattern and shading off, a 
huge number of injection nozzles are needed. However, if an injection nozzle is made into working, since the paint 
range of each injection nozzle can be extended, a detailed pattern pattern and the shading-off effectiveness of a 
shade can be acquired by a small number of injection nozzle. Moreover, the paint to the tabular material of a large 
area can be performed in the array of few injection nozzles of a number in a short time. 

[0016] As for the range which makes the injection nozzle of working movable, it is preferably desirable to make it 
the range of 3~5mm less than 10mm. What is necessary is just to combine a gear, ****, a slider, a piston, etc. 
suitably as a drive of a working injection nozzle, for example. Moreover, the control approach of migration can be 
performed using control equipments, such as a well-known sequencer and a personal computer. 
[0017] Hereafter, with reference to the operation gestalt of this invention shown in drawing, it explains concretely. 
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The injection nozzle and M by which drawing 1 showed an example of the paint equipment by the spray coating 
method by this invention, as for 1, two or more were arranged by the conveyance conveyor, and 2 was arranged 
by one train are the tabular material for [ painted ]. While the painted surface-ed has concave convex and, as for 
the tabular material M, forms heights 3 like many bricks in a front face, the slot 4 of a large number classified in 
all directions is established in the perimeter. 

[0018] The conveyance conveyor 1 puts many tabular material M on fixed spacing, and conveys it continuously in 
the direction shown by the arrow head F. Two or more injection nozzles 2 were formed in seriate so that the 
upper part of the conveyance conveyor 1 might be crossed, and they have met the painted surface-ed of the 
tabular material M laid the conveyance conveyor 1 and on it in those injection tips. With this operation gestalt, 
what was painted completely beforehand is conveyed, alternatively, from an injection nozzle 2, a coating is 
injected and, as for the tabular material M, only the front face of the heights 3 of that painted [ complete ] tabular 
material M is painted. 

[0019] Two or more injection nozzles 2 put in order by one train are connected with the coating tank 9 through 
the interconnecting tube 8 so that each may bundle up the gear pump 6 of plurality [ metering zone / 5 ] by 
connecting with each gear pump 6 (liquid-sending means) in a metering zone 5 through an interconnecting tube 7. 
Therefore, each picks out the coating of an initial complement from the coating tank 9 independently, and carries 
out measuring supply, and each gear pump 6 is injected from the injection nozzle 2 which has a connection 
relation corresponding to the gear pump 6. The coating amount of supply of this gear pump 6 is controlled by the 
signal of a control section 1 0. 

[0020] An injection nozzle 2 is double pipe structure, and lets Ayr for atomization pass in inside tubing at a 
coating and outside tubing. The coating supplied from a gear pump 6 flows to tubing inside an injection nozzle 2 
through an interconnecting tube 7. It lets an interconnecting tube 17 pass to tubing by the side of the periphery 
of an injection nozzle 2 from the Ayr source of supply 1 6, and Ayr is supplied to it through the interconnecting 
tube 18 which branched to each injection nozzle 2. 

[0021] Although an about 1.5-4mm thing is good, as for the path of an injection nozzle 2, it may change [ as for 
inside tubing ] a path according to the amount of jet, as for about 0.5~3mm and periphery tubing. If the supply 
pressure of Ayr is 0.3MPa extent, a coating will be atomized finely. Moreover, while being an interconnecting tube 
18, although not illustrated, an electric bulb is prepared and you may make it control the atomization condition of 
each injection nozzle. 

[0022] On the other hand, the sensor 1 2 which detects the concavo-convex height of the front face of the 
tabular material M separately is attached in two or more injection nozzles 2, respectively. These sensors 1 2 
receive the reflected light which changes corresponding to the surface depth of a painted surface-ed, and they 
are constituted so that it may change into the electrical signal of the strength corresponding to the light income, 
while emitting light, such as infrared radiation, towards the painted surface-ed of the tabular material M. The 
electrical signal is inputted into the operation part 1 1 of a control section 10, and orders it the existence and the 
amount of supply of injection of a pump 6 according to the paint pattern calculated by the operation part 1 1. In 
this operation gestalt, it is ordered to inject only to the injection nozzle 2 of the sensor 1 2 which detected heights 
3, and its amount of supply. 

[0023] Operation part 1 1 is equipped with the storage section 13, the paint pattern beforehand set as the storage 
section 13 is memorized, and each pump 6 is ordered the signal calculated based on the paint pattern with the 
electrical signal from a sensor 1 2. In order to make this storage section 1 3 memorize the paint sample pattern 
designed beforehand, the read machine 15 is connected to the control section 10. Moreover, the random-number- 
generation section 14 is connected to the control section 10 as a means for randomizing injection by the paint 
pattern. 

[0024] Drawing 2 is what illustrated the electrical signal generated when the sensor 12 attached to the injection 
nozzle 2 as mentioned above detects surface irregularity, and, in the candidate for detection of a location distant 
from an injection nozzle 2, the output is small. That is, the field A of an axis of abscissa (time amount) is the 
electrical signal from which the reflected light from the conveyance conveyor 1 by which the tabular material M 
does not exist was changed, and Field B is the electrical signal from which the reflected light from the part of the 
slot 4 of the tabular material M was changed, and Field C is the electrical signal from which the reflected light 
from the front face of the heights 3 nearest to an injection nozzle 2 was changed. 

[0025] If these electrical signals A, B, and C are inputted into operation part 1 1, operation part 11 will issue a 
command of the necessity of jet and the amount of supply corresponding to electrical signals A, B, and C based 
on the paint pattern beforehand set as the storage section 13. For example, only when the electrical signal of 



Field C is received, a command of a drive and its amount of supply is sent to a gear pump 6 by control which 
paints only the brick-like heights 3 as mentioned above. 

[0026] Control which drives only at the time of the signal of Field C may be carried out to a simple setup which 
issues a control command, only when the signal of Field C is inputted into operation part 1 1 , and you may make it, 
make the paint pattern which issues a control command about all the signals of Fields A, B, and C memorize, of 
course. The store method of this paint pattern reads the sample pattern designed beforehand, is made to read it 
from a vessel 15, and you may make it make the storage section 13 memorize it. 

[0027] If the random-number-generation section 14 is furthermore connected to a control section 10, the paint 
performed only to heights 3 can be carried out to the paint still nearer to a real brick tone. That is, the heights 
which have a real brick tone are heights 3* of a random shade pattern as shown in drawing 5 . Therefore, although 
it is flat and will be stabilized like the field C of drawing 2 by the electrical signal with which it was detected from 
the sensor 12 in the case of the heights 3 of a flat front face as shown in drawing 4 , the electrical signal which 
detected heights 3' of a real brick tone by the sensor 1 2 becomes the property confused at random like the field 
C shown in drawing 6 . 

[0028] It is possible to distinguish concave heights by moving-average processing of an output electrical signal 
etc. also in a property like drawing 6 . The shade pattern of actual brick is random and there is innumerably. Then, 
as an approach of realizing the paint near a more natural brick tone pattern, the electrical signal of the field C 
obtained by drawing 2 is made still finer n division into equal parts like drawing 3 , and it is c0.... It is cn. It divides 
like. Thus, the divided random number which was generated from the random number generator 14 for every field 
is inputted into operation part 11, and it changes into the set point of the amount of jet (amount of supply) 
beforehand determined by the operation part 1 1 corresponding to the random number, and orders to a pump 6. 
Thus, heights 3 will be painted by the automatically near condition if a coating is spouted from an injection nozzle 
2 according to the amount of supply randomized by the random numbers. 

[0029] Although the operation gestalt mentioned above explained the case where a monochromatic shade pattern 
was painted, this invention is applicable also to paint of two or more colors. When applying to paint of two or more 
colors, only the number of two or more colors which paint the sequence which consists of a metering zone 5 
connected with the coating tank 9 and two or more injection nozzles 2 is constituted for two or more sequences, 
and should arrange these along the conveyance direction of the conveyance conveyor 1 . 

[0030] Another approach arranges two or more paint equipments 1 in the conveyance direction of the plate 8 
painted [ four set ]. And the coating of the color of yellow, a Magenta, cyanogen, and black is paid to each coating 
container. Thus, it constitutes and the combination of four colors can express a color freely. If it does in this way, 
little nozzle set can express many colors easily. Moreover, although two or more injection nozzles 2 were 
arranged in one train, this array does not necessarily need to be one train and you may make it arrange it more 
than two trains or it alternately like drawing 7 with the operation gestalt of illustration. Moreover, although it may 
be structure fixed to a predetermined location, as an arrow head shows to drawing 7 , an injection nozzle 2 is 
fixed within the limits, and each injection nozzle 2 may be made to move to right and left and the upper and lower 
sides, or to carry out neck swing migration of it approximately in the direction of front and rear, right and left or 
arbitration. Thus, if an injection nozzle is made into working, the shading-off effectiveness by a detailed pattern 
pattern and a detailed shade can be acquired also by a small number of injection nozzle. Moreover, paint of the 
tabular material of a large area can be painted by a small number of injection nozzle in a short time. 
[0031] In order to make it movable all around etc., it is required to make it not both injection nozzles interfere by 
migration. Therefore, if array structure of two or more injection nozzles is made alternate like drawing 7 , it is 
advantageous. The method of application and equipment of this invention which were mentioned above can be 
applied to a front face to paint of the tabular material which has irregularity, and can be applied to industrial 
materials at large, such as a side face of cloth including building materials, a film, an automobile, or a container, 
and a top face. It is effective to building materials also especially in these. 

[0032] Building materials mean building materials, such as outer wall material which consists of wood, a stone, a 
metal, cement, a ceramic, etc., wall material, a sheathing material, and interior material, here. Furthermore, 
transparence building materials, such as display material, such as tabular roofing which carried out mixed molding 
of a tile, slates, and the cement, an inner sheathing makeup section (gable, end rail) tile, a doorplate, and a 
signboard, and a windowpane, etc. shall be included in these building materials. 
[0033] 

[Effect of the Invention] Since it paints with a spray coating method according to this invention, but there is no 
part which deteriorates mechanically since the liquid-sending means was used as a control means of the coating 
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amount of supply to an injection nozzle as mentioned above, and the interval of maintenance control can be made 
to extend, operation stabilized for a long period of time can be performed. 

[0034] Moreover, even when a painted plate carries out flexible deformation when the sensor which detects the 
irregularity of a painted surface-ed is formed in an injection nozzle or its near and the amount of jet from an 
injection nozzle is controlled by the control section by the detecting signal, or a location gap is produced in 
conveyance of a conveyance conveyor, high design nature can be painted, without producing a paint gap. 
Furthermore, since the above methods of application and equipment are used, building materials excellent in 
design nature can be manufactured. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the paint equipment which consists of an operation gestalt of this 
invention. 

[Drawing 2] It is the graph which shows the electrical signal property of the sensor attached in the injection 
nozzle. 

[Drawing 3] It is the graph which shows another electrical signal property of this sensor. 

[Drawing 4] It is the explanatory view showing the cross section about the front face of a painted plate. 

[Drawing 5] It is the explanatory view showing the cross section about the front face of another painted plate. 

[Drawing 6] It is the graph which shows another electrical signal property of the sensor attached in the injection 

nozzle. 

[Drawing 7] It is the perspective view which illustrates the array gestalt of the injection nozzle in this invention. 
[Description of Notations] 

1 Conveyance Conveyor 

2 Injection Nozzle 

3 Heights 

4 Slot 

5 Metering Zone 

6 Gear Pump (Liquid-Sending Means) 

9 Coating Tank 

10 Control Section 

1 1 Operation Part 

13 Storage Section 

14 Random Number Generator 

15 Reading Machine 
M A painted plate 
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Ta*©a«*<«snT«ri4. d©«t^ft^{c*fr^ 

«It2~l 0mmgS©DaifbS:#-r2.tt**©«^ 

^©feSra-^-n-T-^ yvmz&K) 
[0 0 0 3] b^SC. ±E»S*a©3-6, t^tCX:/ 

*«* D, -t©fc«>±E© J: 5 \ZW£M*Mt%W&\Z% 

r*as#atbT##K#3iftt)or»a. b^b& 
fc. 

[0 0 0 4] 

WS££BtcU fls*tt*rtJ±bfc, (H] I fbffl^feo«« 
[0 0 0 5] 

[mmzmfrTztztbco^m *36w;:«fc* doges t> 
■oiRVittcDm&jsm*. m*$y>?\zm&i£titzfetk<D 
®%yX)iz&mmmw.mi<DWimmmzzim2i*:, m 
immfytuztt-tzmzmMj X)i<Dm&&<D&* iz 
&m.i$;x)vmzmmwi*WLK>ttw* smwi^&om 

»tt*&**«W»b***6WE*l* y X)Vfr e> t&E&^g 
ffi t « -5 Z. £ & iff & <t T -5 1) © T % ^> . 

[0 0 0 6] £fc. *^H^(rJ;^D3taB2:t)0«t>c«© 
^SSS«, 86»^>i;Kjltt3nfc«»OiS»yXJI/ 

^ K»-r*ME«w y x^oitisttflD^tKftpRwy x 

* «»f ^. fMPgB * »tt b Z. t & «r tt <!: T * 

[0007] sit. xftwizzzttzizitiKDwamzb 
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3 

mmmt zmm lt mm? zummztm Lfc z. t z& 

[0 0 0 8] ±fB©J;o(c*:^Wfi, T.zfV-^-J- -< 

\zmumz'Ai\:-r ^'Wi©^ 

[0 0 0 9] 

imm<Dmm<Dmm) **wi:*ht. »»/x;kd* 
#i>m^ittb, &mm&%.isiz&®*fto z. t&x-z. 

«**a©'f >*-AW*Jf ST* <fc 3 (CT-5 ^t^T 
[0 0 10] BI**gl:t««#/X;Ut©M©iiilS»*»ft 

x;i/*> e. © * mm^mtt % * r tr rub © an*** i; 
*. «*ta©*ft»c^iw©iin*»»* t*Eito«i»sfc 
sa«H*£fc*. ^^t, mm ; X)ii&m<Dmi&mzm 

[ooii] »sw/x;KiWic[®^^n?)t)©T«^^ 

». n««©«Ffclifl;ffl©x7-*aT«jfia)yX;Uft: 

gftffl © x 7 - © mm & t> z « a * z: t \z j; o *«: a n 

*»*I&«***T« ±5 £T5«JM8£«W-* «fc 3fc 
Mtt^tiK ro«t5tt«li«{c«k»3. -t>U— ** 
»SfcSiB©[Hi!Ii«$*«ffiT5t, *<Dtk&,mmz&^ 

»Tmxtotfi-t>-*-ifittVLHtiit*tt; XMzm?& 
mwmi&m v . ©is w y xmz nfo? z mm^ 



(3) 

[0 0 13] Lfc*^T» ±8E»fiJcO**S«CJ:n 
SfeSiBfcSfeSTnAt**ie^Tcit*<<tiri. •£>+>— <h 
KAoTfcaJTSfcasttfliTa 

.0 [0 0 14] ttfcgjilcttTSfeg/t^-J'tUTtt. ffi 
fc/^^ — >*9l*tUTJ:5twbTt>J:iri. S&. -€-©82 

**T*fc«>ctt, ¥teiB«*S&DK:8fc£T*a**©* 

S5>^ftt5t«t<, *©7>^.Mb*5flaiT<&fc 
»ffl»«£ft»5e±»*»ttT*£«fc^. 

[0015] *5fiwic«sfflT**»yx;m. i&ttttti 
20 A*fc«s«r>Kiii!iUT±T. mmz&mvtz 

t». «»0«8tyX;U©ffi«SHjeSCk:b«:«^ttE5iJ 
tTy^lWISSnsfcft, -«««^<fe«S««-t»«*»L 
K «t 4 jg$£ttT^£l 3 »^tt»*fc»:©iJMt y x 

)vtf&m\zt$.z>* l*»u mmy xji^m^ztz 

t, S^OiRltyX^CDftSieHSrlEtfS^t^T** 

*Sko*i*yx;pfcj:r3T««tt«fe«*«^*« 
msx)MDsmn, ^mm<DW.mnzn-r^m^m.m 

so IH-eff-5 <t-5tcT-5)Ct^T^-5. 

[0 0 16] T^»iC©igj*/X;U£&i&pIfg{c:T5fEB 
1 Omm^rt. Jf*L.<tt3~5mm©ieiE{cTSC:i: 

**a*ut». pj»*«ityx;KoB»*«tbTtt, 

to-^ntfJ:^. ^®)©©Jffli^}itt^fti©->-^> 

y a >^c e mmmmttmm vxn o z t m-vz 

[0 0 17] WT. Hfc^T*5BW©llifi»l8*#JHU 
40 x-C>^StlJ:?)^gS«©-^J$:*b> 

^7, 2tt*»**ujijtiB5iJsn&ijM*yxjk m« 

{Cfj:oTfcO. &mzg>8.<Dl'>%<D&ot£{h®3$:M 

^T^^^fc, ie©HHfr««tk:Bj»-T**»oai4*< 
istt?>nT^4 0 

[0 0 18] fl6iMa>^7 1 B**(0fitt#M*-£O 
Fp1PSfC®-a-T, ^WFT*T*lS]CiittttfC*SIT*J: 

7 1©±#£#WTSJ:Sfc#l*fciSltt&n, ^n?>© 
so «R»p*«S|3>'<7 1*J:^-€-0±K*«3nfcSJK 
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5 

as»*«tt«M©iaa5 3o*iBfc*»t*aiRWJc«»y 

XJU2*»&8fett£**tbTaSTS<fc3K:fcoTtr>S. 
[0019] lHfctt^&nfcttftaflttt/XJl^tt, 

>7'6 (stasia) (rii^sn. £fcti-sgi$5teis&<D 

>^ 9 triiiig^nT^-s. i/fcibt, ©*-*•#> 
X6ij. ■tn-€ f n**afe3itufe»^>i' 9*»6j&s«©sfc 

#>:/6©fcttttlte*«fH»«51 0©ff^ftCj;D{|5ffi£ 
[0 0 2 0] *mJX)V2 «-ffiS«fjtT* 0 . |*3«© 

®Lxi«8tyx;u2©i*){Bij©i : ^^ttx^„ mayX)V2 

[0 0 2 1] «»yx>2(DgH rtifSO. 5-3 

ffi^jtto. 3 mp agfl[T?*ntf»BKa»**it<b$n 

a. H*bT^fcMHMS*l 8©&f 

;u^&»»tT#*©"SM*yx;>©itib«ffiSiMwr*«fc 

5l£bTt>J:^. 

[0022] *R©4tatyxjp2tc(2. *n-en 

2*«»DttW-&ftT^S. tft6t>*-12tt. 

fc, «ffiSiB©aiBj«Sfc*#*bT«fl:-r*RI*3t*5 
*U *©gft«fc2*j£bfc3l3©*ltt«*KSe»-r* 

±3K*rit*nT^*. ^(Dnn.Qmzfflfflffi i o ©« 
ffasi ii:AAsn. *©«n«i i-e*jfsnfca& 

/1^->fcf£-3T3i?>^6©*»©W*tttJ(&*t*» 

>u— i 2 ©*ity X;u 2 - 1 £■?■©# 

[0 0 2 3] RJFtt 1 1 iCtttetSSB 1 3 *«t*6n, 

©eii» i 3 s ntig/i * - >**ie» a n 

T£D, -t>-y— 1 2*»6©«a^fcJ:0, -t©S6£ 

k^crk- b &asu- > x;w^ - > *e* a it #> 

te, ttS^^->K«k*i!M**5>^A{b"r*fc«>©^ 
[0 0 2 4] 0 2tt« ±IE©J:5tCig»yX;U2(C#ia 



(4) 

bfc-t>-y— 1 2^g®D3flft^!isbfct#^^-r-&m 

§Ha-st£0iJ^b;fct>©T, *»yX* 2^6>3gl^B© 

7 1*»6©R»3»e*«aE»Snfc«««^T»0, ffittB 
te«tfttM©jS 4 ©ffi»A> &©K»3t*»IE»S nfc«St 

fi^T^o, *fc**ctt*»yx;w2K-#i6ir»ia» 
3©3HBA»s©Ei*#a*«8i^;fc«««^T**. 
[0025] ^ne,©aaft^-A, B, CtfSOKBl 1 

*^ft^A, b, c£»#r 
4*a©fisttti&it©i^4iat. ±te© 

«t5CU>itf«©i!Ii»3^ttasrs«!»Ta, 1B# 

[0 0 2 6] «*C©«^© -Sftlffltt. 

B. C©m^©^TCt3t»TW»»^S:IiiraS^^- 
20 >SjE18S-&*«fc'5K:bT%>«fc^. C®ig/^->® 

1 5*»6l«*ii**TlE1tWl 3 CBtS««J:3Ct 

[0 0 2 7 ] S6fcW««l OICtta»ffi^«l 4*« 
STf 5<fc5tcT3i, dha3£»*lcfT5tt§&*3Elc*1fe 
©1x>^p(cifil^g{C-r^Cli:^T#-5„ T&fc)^. 
*ft©U>^Hft ; S"T-50HI5tt» 05lC*tJ:3^7> 
^Att»*^^->©Ci«3 ' K&oTt^S. bfc^o 
T, 04K*TJ:5fc¥ffitt*ffl©ei«3©*£tt. -t 

£3fc¥ST2«tb;fc;R*K:&5a*, *^©b>^^© 

c © «t 3 k 5 > ^ a k an »: fc * . 

[0 0 2 8] H6©J:5ttttttfc£<rVTt>{ttft«£B;fflre 
©»»¥i94fi3&£fcJ:9. mOg|5ft«S'JT^^<t«pI 
IT?**. HiS©U>^©fi^5'->tt7>^AT* 

^S£*5?-f 3#ft£bT(;t, H2T»&ft*fBttC© 
*^{t^£> H3©J:5lCJElClBj&»<n»»bT, c 0 
40 c„ ©J:5»::#«1~-5. ^©J:5 t^fj$n^ 

^#>ft*6Snfci!Sffift (ttlgft) ©K^fflJC^^bT^ 
>X6^Ji^rTS. Cl© c t3iCbTaRT-7>^ r A{ba 

[0 0 2 9] ±5Ebfc*«S»S8T?tt, *fi©«*^^- 

so T^.«^«> 9C»«Sftfcf|-*ffi5£«» 
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TE1T5J: o ICTtltfJ: ir». 
[0 0 3 0] fc?-^©73&l±> ^gi£ffil£4#«^ 

§§tc«-f xd-. v-t*>^, ->t>, y7 7^®e©i 

< , 0 7 ©.to »c=FAttc 2 ?ijgii»tt-tnjK±KiB«-r 
icH^$n-&^jg-e*oTt>«t^^, 0 7 k^ep-t^t 

izmttsxfr&sm&z-r&t* 'j>&oy&$isX)U-eb 
wm t^mmm^mm \z£% » s c t *«t 

[oo3i] «[afc**ffc»«iiiiiBfr*fctt. mm 

MT**. *Ofc»&a»O«lt/X;K0E5"J«3Stt. 
BJ©Sg*ft*3J;t>'SStt. «Hfcl3ia**-i-*Stt» 
ft. 7^;UA, g!Mr-*>:J>x:J-©fi!lffi. ±ffifti:©S! 

[0 0 3 2] i:Ti»tH. **f. 5», ^JS. -fe^ 
[0 0 3 3] 

y x;wt»r*a»«i&«ofw»^R4: it. 



(5) 

8 

fc« Jl! J: 3 K U W K jl&fcT * 

©T. *JBnjfifj£tfc«»feff5Ct3&«T#«. 
[0 0 3 4] iW*yXJU*fct4*fl!)ifi»IC«m» 

«m(i^tj:o«i*yx^6©i!im«*w»r<E»«t5 

[01] *56W©*16»S8*^tt*afiS«©«EliSHT? 

[®2] *»yx;nc*DWW-&-t>u—©*a«*» 
[0 3] RHr>U— ©Si|fflmi^tt$^t^7 7T 

[0 4] «^g««©affitco^x, ^wass^-rsi 
20 wmx*$>z>o 

[0 5] »jO*SfeS«»0*BK^^T, ^©»rffi<£* . 

[0 6 ] »s»y xjuzm o #itfc-t >u— ©gyromttft 
[0 7] **WK:*tt<5*i*yx;KoBB59»ffi&w*-r 

[^•^©tftBJ] 

1 Mita>^7 

2 fWyXJl/ 

30 3 affi 

4 jp| 

5 ftjftffi 

6 ^-V#>X 
9 aW^>^ 

i o. muias^B 
i i ftgff 

1 3 ffilftffi 

i 4 a»^^§§ 
1 5 m&%LK>m 

40 M SlSfitl 



[0 2] 
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